Acyl chain composition determines cardiolipin clustering induced by mitochondrial creatine kinase binding to monolayers.
It has been recently shown that mitochondrial creatine kinase (mtCK) organizes mitochondrial model membrane by modulating the state and fluidity of lipids and by promoting the formation of protein-cardiolipin clusters. This report shows, using Brewster angle microscopy, that such clustering is largely dependent on the acyl chain composition of phospholipids. Indeed, mtCK-cardiolipin domains were observed not only with unsaturated cardiolipins, but also with the cardiolipin precursor phosphatidylglycerol. On the other hand, in the case of saturated dimyristoylphosphatidylglycerol and tetramyristoylcardiolipin, mtCK was homogeneously distributed underneath the monolayer. However, an overall decrease in membrane fluidity was indicated by infrared spectroscopy as well as by extrinsic fluorescence spectroscopy using Laurdan as a fluorescent probe, both for tetramyristoylcardiolipin and bovine heart cardiolipin containing liposomes. The binding mechanism implicated the insertion of protein segments into monolayers, as evidenced from alternative current polarography, regardless of the chain unsaturation for the phosphatidylglycerols and cardiolipins tested.